Recent phytochemical study of several Italian species of Linaria, including rare endemic species, allowed a chemotaxomic approach to the genus based on phylogenetic trends in Lamiiflorae.
At least 2500 iridoids have been isolated so far [1a,1b] . This is a great number, in consideration of their simple monoterpene derived skeleton and distribution limited to Asteridae [1c] . Micromolecular chemotaxonomy found, in iridoids, a useful tool to speculate on the fashionable phylogenetic trends in the advanced Angiospermae dicotyledons.
Recently, the definition of biosynthethic pathways further highlighted the evolutionary diagram of these compounds, allowing their application to minor taxa, including at the genus level. In iridoids, structural changes arise from the double bond position in the cyclopentane ring and from loss of isoprene derived exocyclic C(10) and/or C(11) by oxidative decarboxylation [1d] . Furthermore, the α/β stereochemistry at C(10) must be considered, since it is expressed by two different biogenetic precursors. In Lamiiflorae, where nor-C(10) compounds are absent, the derived structures can be rationalized by four main models (Figure 1 ). Therein the evolutionary pattern based on the sequence Lamiales Scrophulariales Hippuridales is confirmed by the prevalent production of C9 nor-C(11) compounds, due to the loss of a carboxylic function at C(4), with α−oriented C(10) ( Table 1) .
During the last years we have focused on iridoids from the genus Linaria (Scrophulariaceae), studying, in particular, endemic Italian species, and we have (Table 1) show the eminent presence of the rare C(8)-C(10) double bond, due to antirrhide and related compounds, and the absolute occurrence of nor-C(11) compounds. In the last compound type, the C and D models, which are biogenetically related, the occurrence is low in comparison with B and E, that are prominently produced in other Scrophulariaceae.
Therefore, on the basis of iridoid patterns, Linaria must be considered an advanced genus in the family. Applying the same approach to the Linaria sections, as revised by Sutton [3a] , although more data should be obtained, sections Linaria and Speciosae can be considered as the less advanced ones (Table 2) . It is worthy of note that non glycosidic iridoids are present in the same sections. These compounds have a nepetalactone ring derived from alternative closure of the pyrane ring (Figure 1, line A) . All nonglycosidic iridoids from Linaria maintain C(11), due to a direct formation from iridodial, in contrast to the Franzyk et al. [3b] on the basis of chemical correlations, assigning a β (10) configuration in contrast with the previous ones proved from NMR spectroscopic data. In this case, the C(10) α/β rapport changes to 97/3 in Linaria. glycosidic ones [lines B-E]. Similar trends can be achieved using the codification of iridoid structural types proposed by Gottlieb [3c]; 100% of the iridoid glucosides isolated from Linaria belong to type 4 against 58% in Lamiales, 81% in Scrophulariales and 100% in Hippuridales, with evident progressive increase in oxidation level, as expressed by the mean oxidation value (EAo 11.5 in Linaria, 11.2 in Lamiales, 11.4 in Scrophulariales and 11.5 in Hippuridales), until the limit of model tolerance.
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